Sperm competition has been a major selective force acting on male and female behaviour. Theory predicts that when sperm compete numerically, selection will favour males that vary the number of sperm they transfer with sperm competition risk. This often leads to increased copula duration when sperm competition risk is high, the selective advantage of which is increased paternity. We investigated the copulatory behaviour of the common dung fly Sepsis cynipsea in relation to male and female size, female mating status, age, and presence or absence of dung. This fly is unusual in that males mate-guard before copula while females use the sperm of previous males for their current clutch. Body size had no effect on copula duration, but duration of first copulations depended on female age, with older females having longer copulations. For females that copulated twice, there was an interaction between female age and mating status influencing copula duration: old females had longer copulations than young females, but second copulas were longer for young females. Residual testis size of nonvirgin males was smaller than for virgins, and testis shrinkage was significantly associated with copula duration, which indicates that males transfer more ejaculate with longer copulations. We therefore conclude that copulation duration and ejaculate transfer vary in accordance with sperm competition theory.
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Sperm competition (Parker 1970 ) is a powerful and pervasive evolutionary force that has influenced a wide range of characters in many taxa (Smith 1984; Birkhead & Møller 1998) . Sperm competition theory predicts that when competition is fundamentally analogous to a raffle, there will be selection for increased investment in spermatogenesis, and hence the risk of sperm competition will correlate positively with spermatogenic investment (Parker 1970 (Parker , 1982 (Parker , 1990a . There is ample correlational support for this prediction across and within taxa (e.g. Harcourt et al. 1981; Kenagy & Trombulak 1986; Gage 1994; Hosken 1997; Simmons et al. 1999) , and increased testis size is also typically and positively associated with larger ejaculates (e.g. Møller 1988; Gage 1994; Simmons et al. 1999; but see Pitnick 1996) . In addition, experimental evidence in two fly species also indicates that testis size evolves in accordance with theory (Hosken & Ward 2001; Hosken et al. 2001; Pitnick et al. 2001) , and, for Scathophaga stercoraria, males with larger testes were better in sperm competition (Hosken et al. 2001 ). However, ejaculates are expensive to produce (e.g. Dewsbury 1982; Nakatsuru & Kramer 1982) , and theory predicts males would be at a selective advantage if they allocated sperm strategically, increasing ejaculate size when sperm competition risk is higher (Parker 1982 (Parker , 1990a . A number of intraspecific investigations indicate that males alter sperm production characteristics in relation to sperm competition risk (e.g. Cook & Gage 1995; Oppliger et al. 1998) and are able to allocate sperm prudently (e.g. Gage 1991; Simmons et al. 1993; Cook & Wedell 1996; Gage & Barnard 1996; Wedell 1998) . Males use a variety of cues to assess sperm competition risk, including the presence of potential competitors, population density and female age (e.g. Gage 1991 Gage , 1995 Simmons et al. 1993; Oppliger et al. 1998) .
The dung fly Sepsis cynipsea is one of the most common insects around cow pats, their oviposition sites, during summer. Females arrive at pats to lay their clutch, where large numbers of males wait and attempt to seize them (Hammer 1941; Parker 1972a, b) . If able to overcome female resistance (vigorous shaking behaviour: Parker 1972a; Ward 1983; Blanckenhorn et al. 2000 ) successfully, males then mate-guard, fending off competing males, but do not copulate until females have laid their clutch using sperm stored from previous matings (Parker 1972a; Ward 1983; Blanckenhorn et al. 2000) . Precopulatory mate guarding is uncommon in insects (Alcock 1994), and is not known to occur in other fly genera (Parker 1972a). However, male S. cynipsea apparently cannot force copulations as females are typically larger (Parker 1972b) and must lift their abdomens to allow genital contact. Once laying is completed, females again
